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Remarks/Afiminente 
Examiner Ms. Joannie Oanna is thanked for the thamugh Office Action. 

This respond coctectly marks up the amendmenrs for claim 20, Line 5, as 
required by dite office action d^ed lQ/4/2005* This response also further amends aminor 
grammatical error claim 23, (cXl)^(i e' ato-tl|e-). The attorney has reviewed all 
amiradments to the specificadon and claims to the best of his ability and thinks that they are in 
compliance. 

This response conecdy marks op the amendments for claims 16 and 17 as 
required by the office action dated 6/27/05. 

This response includes the all the subject matter of my previous response to 
the office action dated 3/22/05 that was faxed to the PTO on 4/15/05. Entry of the present 
response to die office action dated 10/4705 is respectfully requested. 

Applicam respeccfuUy requests diat the i^vious responses to the office acti 
dated 3/22/05 and dated 6/27/OS be not ent^>ed. 

E»<^P««trlctlQn 

Applicant acknowledges the final of the requirement of wifli respect to the 
applicant's traverse of die invention claims. 

Non-elected claim 28 to 35 are canceled. These claims will be pmsecuted in a 
division patent application at a latex date. 

IntfaeSnedgcution 

The specification has been amended as kindly suggested by the examiner in 
the office action page 2. The spedfication has been reviewed and amendments made to correct 
typogiqdiical and editorial emus. No new matter has been added. 
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In Hit y iit*™° 

The claims 1 to 27 are amended to oveicome the objections in the office 
action. Hie claims have been reviewed and amendments made to correct rypognq^cal eitors. 

Claim 8 is amended to correct atypogrqdiical enor* Fdr fnippoit see spec. 

17, LIS to 17. 

Amended Claims 16 arid 17 aie correctly marked up. 
New dependent claims 36 and 37 are added. For support see claims 
New parent claim 38 is added. Parent claim 38 has similar limitation as 
parent claim 1 plus the additional limitation of ^^performing a doped depletion region 
implfflitation by, using said gate structure as an implant mask and implanting . . *\ Fot support 
see figures IC and 2B. 

New dependent claim 39 is added. For suppon see anwnded claim 2, 
New dependent claim 40 is wided. For support see amended claim 8 . 
No new matter is added. 



OfalMtkmstottieanims 

Hie objections to the claims are acknowledged. The claims have been 
amended as kindly suggested by the examiner. 

Claim 1, line 4, step b is not amended as suggested in the office action. 
Amended Clairn 1, st^ b states ** pofonmng a doped depletion region implantBtkm by 
The words ^doped depletion region implantation*^ refer to an implant process that coixq>rises ^ 
by implanting ions being Ae a second conductive type l& into the substrate to fonn doped 
depletion reg^iw^t^ 

Amended Clahn 7 ("a region . . is supported on See Spec, p, 19, L 3-7. 
No new matter is added 
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9^ \ ^ 7. a and 14 Und«r 35 IJAC. 8 iffifB) as hdiw! anticipated by 
Burr fUS 2003/017 869 8 Al> 

Thexejecdon (tf claims U 2, % 8 and 14 imd^ 35 U.S.C. § 102(B) as being 

antidpatedbyBtiir (US 2003/017 869 8 At) is acknowledged. Reoonsideiation and witfadiaw is 

xeqieccfiilly leqoested in view of the comments below. 

Reference US 2003-4r786WBlirretaL 

US 2003-078689 BuiT et al. -shows a stmctuie having a lesisti^^ 
allows the bulk mat^al potential to track the gate potential, thereby lowering the threshold 
Volt^ as die device turns on. See Abstract Bun- embodiineht in figure 7 A farms aperfboreate 
Buried N+ weU 770 uiider bodi the NFET and PFET devices^. 



Amended Claim 1 is not anticipated nor obyioos in view of Burr because Burr does not 
suggest dalm 1^5 linytati<Mis of : 

(1) ^'said doped depletion r^ons are dejd^ed" 

(2) ttie doped dcptetion regions are l)eaeath said source and drain reg^on^ 

Applicant' s Claim I is not anticipated nor obvious in view of Buir becauise 
Burr does not suggest clakn I's limitations. 



Claim 1 states: 

1. (CURRENTLY AMENDEi>) A method of forming a semiconductor device comprising: 

a) forming a gate stnicture over a substrate being doped with a first conductivity type 

impurity; 

b) performing a doped depletion Tegj<m implantation by implanting icHis being ^ a second 

conductive type to ia|o the substrate to form doped depletion regionsi bcroe i ith n nti 
s cpotatodfirom soid oouro e /dmin regionfl y 

c) performing a S/D i ^p^ptat^mi i mpinut by implanting ions having « l}i£_s6cond 

conductivity type into the substrate to foam S/& sonrce and drain regiiMis adjacent to 
said gat e stmcture: the doped deplf^on repiott s Me beneath and separated from said 
source^ayi^, ^^ons: 
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(1) said doped depletion regions have having an imparity concentration and thickness 
so that said doped depletion regions aie dqil^ed due to a buih-in potmtiai created 
between said doped depletion regions and said substrate. 



(1) Bust does not atnlk^p m tied caalm 1 llmitatioii -^'^sald doped depktioii regions ane 
depleted" 

O^m 1 step cl hass the limitation : 

said doped depletion regions have leaving an impurity concentration and diickness so that said 
doped depletion legKms are depleted due to a boilt-in potential created b^:wem said doped 
depletion regions wkI said substrate, ^ 

This limitation is not shown or suggested by the references. 

The instant ofBce action, page (S, posits tlrat Buir figure 7 A periorated buried 
n+ well 770 shows this claim 1, step Cl Umitation (of the doped depleting regions are depleted). 
However, Burr figure 7 A teaches away from claim 1, step ct by showing the perforated bimed 
n-h well 770 having a n+ concentration which is not ^depleted'* since it has an excess of carriers 
hence the n+ designati<m on Burr figure 7A. 

Ruther support of that Burr's perforated buried n-i- well 770 ^ not depleted 
is shown in the Burr para 0161; "Device 700A also includes heavily doped perforated buried N- 
well 770 formed between li^tly doped P-layer 706A and heavily doped P-substrate 706B'\ 

Therefore Buir* s heavily doped perforated buried n well 770 is not ctepleted 
and does not meet or suggest applicant's claim 1 limitation. 

(1) BuiT does not anticipated Claim 1 limltatioii - tiiedoped dq[iletkHi r^giona arebmeaHi 
said soufce and r^ons; 

Table A below shows Applicant's figure 3A and US 2003-078689 Buir et al. ^gure 7A, 
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Table A 



Page 16 



Appycant's fignnre 3A 



US 2003-078^ Biair et aL-figore 7A 



4/12 




FIGURE 3A 




LZL 



FIG. 7A 



Claim 1 « step c has the h'mitation that ^ the doped depletion legioas are 
befieaih and separated frotn said source and drain regions;'' For example, figure 3A shows doped 
depletion le^ons 130 are beneath the source and drain regions 1S(X In contrast. Bxut figure 7A 
shows that the perfarated Bniried N-well (Nh-) 770 is not beneath Ifae both the source and 
drahl regions 703 and 705* Figure 7A clearly shows there is no perforated Burned N-well fN+> 
770 beneatfi the source/drain region 703 . In foct, in Figure 7A, Buft teadies away £nMn this 
Umitadon by showing only the substrate (not buried N+ well 77) beneath the aomce/droin 703. 
See Figure 7A: See Butr para 164. A Key to Buir *s invendcxff is the opening below the S/D that 
provide a longer resistance page« See Bwt Abstract* coL pam 164^ 



Ftttthennore there is no motivation to modify Burr to meet appfic^ 1 
since Buir solves a diffocent problem than the invention. 
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Otli^ claimed differences between claim 1 and Burr 

BuiT figure 7A shows a buried n+well 770 *at is imder the PECT In 
Bittr, the S/D regions 710 708 are doped with die opposite conductivity type dopants (e.g, P and 
N). This is the opposite of claim I's limitatiOD that the S/D legions and the doped depletion 
regions be of the same conducdvity type. 

Claim 2 is not antidpated by Burr 

Claim 2 states: 

I 2■(C^JRRE^nl.Y AMEhTOED'^ The method of clafanl wherein said d oped <lepletionia^» 
} |epons are not formed uoder said gate stiocture, 

In contrast to claim 2, Burr figure 7A shows the N+ well 770 under the gated 
704. Therefore claim 2 is not antidpated by Burr. No Hgqre or Text in Burr suggest Oaim 1 
and 2's struGtiiTe ahown in apidicant^s figwe 3A where tlie doped depletion region 130 is 
under die S/D re^ons 150 152 and not under the ^te 108. Therefore daim 2 is non- 
obvious. 

Qaim 7 is not antidpated by Burr 

Claim 7 states: 



7. (CURRENTLY AMENDED) The mediod of claim 1 wherein ^ A^gion of said substrate 
between said source/drain regions and said doped depletion regions lias a conoentcation of aflie 
fix^ condudTvity t ype impurity between 1E16 to 1E18 atom/cc; 
a diannel region in said substrate under said gate stnicture; said diannel region has a 
concentration of a second type impurity between 1E16 to 1E18 atom/cc. 



Claim 7 depends from allowaUe parent claim I and is dierefore allowable. 

Claim 8 is not antidpated by Burr 
Claim 8 states: 
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8- (ORIGINAL) The method of daim I wherein said depledcm regions are fufly d^l^ed 



As expl^ned and supported above. Bun's heavily doped N-h buiied wells are 
not depleted and therefore are not ^lidly dq]leted'\ 

Claim 141$ not antkqmted by Burr 

Claim 8 states; 

14, (CURRENTLY AMENDED) The method of claim 1 wherein said first oondootiv e-type 
substrate is comprised of Si or SiGe or strained Si, relaxed SiGe ot strained Ge, 

Applicant could not find where Buir suggested this limitation. 

Rfjecdoii itf daims 12, 13, 15, 18*21 ^nd 23-25 under 35 U^.C § 103(a) as being 
mqwtentable over Burr as applied to claims 1,278 and 14 aiiove and ftnther in view of 
Bae et aL al (20Q40975143 Al). 

TTie rejection of claims 12, 13, 15, 18-21 and 23-25 under 35 U.S.C. § 103(a) 
as being unpatentable over Bun as applied to claims 1,2 7 8 and 14 above and further in vieW of 
Bae et al. al (20040075143 Al) is acknowledged Reconsideration and withdrawal of the 
rejection is respectfully requested in view of the amendments. 

Hie combination ni Bturr and Bae Is improper 

Thecombiiiaiionof BurrandBaeisiniprcqierforthefonowingreas^^ Burr 
and Bae are unrelated^ solve different pmbiems, use diffment solutions andhave no pnx:ess steps 
in common. The combination is Unsuggested: The prior art references do not contain any 
suggestions (express or implied) diat they be combiii^ ca that they be combined in die mann^ 
suggested. The references are individually Complete: Eadi reference is complete and funcdonal 
in itself, so there would be no reason to use parts form or add or substitute parts to any reference. 
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Theief <m combinatiaii is iinpfoi>er. 

Even if combined, the ref exence^ do not mict or suggest the applicant' s 

claims. 

The dependent claims depend £rom non-obvious parent claims and are 
therefore non-obvious. As described above^ the parent claims are non-^vious over the 
references. Furdiermore, the parameteis giv^ provide further limitations that provide for the 
parent claims*s novel doped depletion region and depletion region. The parameters difif^nentiate 
over the parameter give in the tieference. There is no motivation to modify die references because 
the lefeiCTce do not suggest applicant's claimed doped depletion region and deletion re^ons^ 



New daims 36 and 37 are noa-obvioiis. 

New claims 36 and 37 are non-obvious. New claims 36 and 37 state non- 
obvious limitaticms not show or suggest by the prior ait. 

Clahns 36 and 37 state: 

36. (NEW) The method <rf claim 1 vfbidi further includes said gate scrucnire has sidewalk; 
forming one more spacers on the sidewalls of said gate stmctigc> 

37, (NEW) The mediod of claim 1 vv^ichfurth^ indudes said gate 

forming two or more spacers on the sidewaUs of said jg$te stnictute prior to the doped depletion 
region implantatipn. 



PAGE19/22'R(»DAT1l)ai/20053:57:21PM[EastemDaylp ' DURATION (min-ss):0S-32 



10-21-3005 15:03 BILL STCFFEL 2672000730 PfiGE20 



S/N: 10/761,613 Page 20 

Docket : CS03^50 

Reply to the Office Action dated 10/04/2005 

New Ftaorent dtann 38 is nWH^bvious 



New paicnt claim 38 states: 

38> (New) A method of foiming a seTtiiconductor device comprising: 

fcraiing a gaie stnictuie over a substrate being doped wi4i a fitst conductivity 

impurity; 

peifbrming a doped deletion region implantation by, vring said girte stnictare as an 

implant mask and implanting ions being a second conductive type into 
the substrate to form doped depletion regicms; 

peif Oiming a S/D implantation by implanting ions of the second conductivity type into the 
substrate to form source and drain regions adjacrat to said gate; 

tfie dofptd depletion regions are beneath and separated fiom said souice and drain regions; 

said doped depletion regions have an impurity concentration and 
thickn^ so that said doped depletion regions aic depleted due to a built- 
in potential created between said doped depletion xegions andsaid 
substrate. 



New pmenc claim 38 has at least the novelty of the limitation (BM added): 
'"petfOEcming a doped depletion region inq>lantation by, aring said gate structiune as an hnvfaai t 
mask and implanting ions being a second cotiductive type into dbe substrate to form doped 
depletion regionsr 



New dependent claims 39 and 40 are non-obvious. 

New dependent claim 39 is added. Claim 39 is non-obvious for the reasons 
givenabovefor amended claim 2. 

New dqiendent claim 40 is added. Claim 40 is non-obvious for die reasons 
givenabovefor amenrifd daim 8^ 



ALLOWABLE SUEJECT MATTER 
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The objection to claims 3-6, 9-11, 16, 17, 22, 26, and 27 a& being dependent 
upoii a rejected base claims, but allowable if lewritten in independent fbnn is adcnowledged. 
Applicant requests that the rewriting of aHowable claims 3-6, 9-1 1 , 1 6, 1 7, 22, 26, and 27 be 
held in abeyance pending the final determinatton of die alloW^liUty of the amended parent 
cluims and other dependent claims. 

CONCLUSION 

It is believed that all the pending claims have been addressed However, the 
absence of a reply to a specific rejection, issue or comment does not signify agreement with or 
concessiori of that rejection, issue or comment In addition, because die arguments made above 
may not be exhaustive, there may be reasons for patentability of any or all pending claims (or 
. odier claims) that have not bee expressed. Finally^ nothing in this paper should be constnied as 
an intent to concede any issue with regard to any claim, except as specifically stated in this 
paper, and the amendment of any claim does not necessarily signify concession of the 
unpatentability of the claim prior to its amendment 

In oradusion, reconsideFation and wididrawal of the rejections are 
respectfully requested* Allowance of all claims is requested. Issuance of the applicaticHi is 
requested. 

It is requested that the Examiner telqihone the undersigned attomey at (215) 
670-2455 should dieie be anyway that we could help to place this Application in condition for 
Allowance. 
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Charye to Deposit Account 



Hie Commissioner is hereby aitthodzed to^apply any fees or credits in this 



case, which are not ahe^ coveied by check or credit caitL to Deposit Account No. 502018 
referencing this attorney dockeL The Commissioner is also authorized to charge any additiona] 
fee under 37 CFR §1.16 and 1.17 to this Deposit Account 



Stafifcl Law Office 

173S Market St - Ste A45S 

Philadelphia, PA 19103^7502 USA 

Telephone: 215-670-2455 

Fax: 267-200-0730 

CkHi^Nitvfifeinfo: c«()3-Q5C^2Ml-i^^ fitem: 
304640 dale: lO/ZlAS 



Respectfully submitted. 



Date: 





William J. Stoffel Reg, No. 39390 

215-670-2455 

Customer number 30402 




PAGE22/22'RCVDAT1(U21/2(l053:57:21PM(EastemDayD9Mm^^ ' DURATION M:0S-32 



